Merocyanines are related to a class of polymethine dyes that have continued to attract the attention of scientists. The first studies in this field were associated with the ability of polymethines to sensitise photographic silver halide emulsions over a wide spectral range. 1 Merocyanines belong to the group of so-called functional dyes, their application field being determined by not only their color, but also quite a number of other valuable properties. 1 In this paper, we report on the crystal structure of merocyanine substituted by a decyl group so as to intensify the hydrophobicity, and also by a carboxyl group introduced so as to endow an amphiphilic property.
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A triethylammonium salt of 3-carboxymethyl-5-[2-(3-decyl-2-benzothiazolidene)ethylidene]-2-thioxo-4-thiazolidinone was prepared according to the literature 2,3 as follows.
2-Methylbenzothiazole (19.0 ml, 150 mmol) and 1-bromodecane (100 ml, 480 mmol) in dehydrated acetonitrile (500 ml) were heated under reflux for one week. After acetonitrile was removed by evaporation, diethyl ether was added. N-Decyl-2-methylbenzothiazolium bromide thus formed was collected by filtration, washed several times with diethyl ether, and dried under a vacuum. This bromide (18.5 g, 50.0 mmol) and N,N¢-diphenylformamidine (19.6 g, 100 mmol) in acetic anhydride (60 ml) was reacted at 333 K under N2 for three days. After the addition of a large portion of ethyl acetate, [2-(3-decyl-1,3-benzothiazol-2-ylidene)ethyl]phenylcarbamic acid precipitated upon cooling was collected by filtration and dried under a
The crystal structure of the triethylammonium salt of 3-carboxymethyl-5-[2-(3-decyl-2-benzothiazolidene)ethylidene]-2-thioxo-4-thiazolidinone was determined by X-ray crystallography. The compound crystallized in a triclinic system, space groups P1 and Z = 2 with cell parameters a = 11.7107 (13) ) and rhodanine-3-acetic acid (9.56 g, 5.00 mmol) in methanol (120 ml) was added triethylamine (18 ml) and acetic anhydride (12 ml) and heated to 333 K under N2 for one day. After the addition of a large portion of ethyl acetate, the mixture was cooled down, and the impurities formed were filtered. Then, ethyl acetate was removed by evaporation to obtain the final product. Further purification by recrystallization in chloroform-ethanol gave a single crystal suitable for X-ray crystallographic analysis. Elemental: Calcd. for C54H75N5O6S6: C, 59.91; H, 6.98; N, 6.47%; found: C, 59.76; H, 6.92; N, 6.31%. IR (KBr, cm -1 ):
for n(O-H), 2362 for n(N-H), 1675 for n(C=O).
A single-crystal was mounted on a glass capillary, transferred to a Bruker AXS SMART diffractometer equipped with a CCD area detector and Mo Ka (l = 0.71073 Å) radiation, and centered in the beam at 173 K. The structure was solved and refined with SHELX-97 4 using the direct method, and expanded using Fourier techniques. A least-squares refinement was initially done with all non-hydrogen atoms refined isotropically, and was then continued by assigning to these atoms anisotropic thermal parameters, and allowing convergence of the refinement to be achieved. The hydrogen atoms in the structure were located at geometrically calculated positions and were included in the least-squares calculation as a riding-model. Their isotropic thermal parameters were constrained to 1.2 or 1.5-times Ueq(C). H55 and H56 were located by difference Fourier synthesis and refined isotropically. (Dr)max equaled 1.659 eÅ -3 , and was located 0.93 Å apart from C40, which is the nearest atom.
As shown in Fig. 2 , there are two crystallographically independent merocyanine molecules, I and II, linked by the (-) CAHB, but probably LBHB. When two carboxyl groups work as anions to form a single hydrogen bond through a proton, this hydrogen bond becomes stronger than the conventional hydrogen bonds. This unusually strong hydrogen bond, known as a negative charge assisted hydrogen bond ((-)CAHB), has the form [R1-O·H·O-R2] -, and are therefore H-bonds formed by R-O-H acids with their own conjugated bases. 5 The (-)CAHB of carboxyl group has three types (syn-syn, syn-anti and antianti), distinguished by the relative orientation of carbonyl groups involved. 5, 6 Two heterocycles and C=C between them in both molecules adopt a planar geometry, indicative of Figure 4S gives the crystal packing structure. O3·O6 (2.487(5)Å) appeared to be shorter than the general hydrogen bonding distance of the carboxyl groups (O·O: ca. 2.65 Å 5 ). Moreover, n(N-H) of quaternary ammonium and n(O-H) of carboxyl group were found to shift extensively to lower wavenumbers in IR spectroscopy. 7, 8 These results suggest that carboxyl groups of I and II link the two with (-)CAHB of a stronger syn-anti type. 3 Additionally, a hydrogen bond between N5-H55 and O6 was found to exist, formed by N + -H·O -. Since C14-O3 is apparently longer than C14-O2, the former should be a single bond, and the latter being a double bond. The same situation applies to C38-O6 -and C38=O5. The structural feature of (-)CAHB is shown in Fig. 3 , and Table 2S lists the interatomic distances related to (-)CAHB. (Trimethylammonium symmetry code: x, -1+y, z).
